A possible association between Salmonella enterica and Ascaris suum was investigated. Salmonella infection was measured by antibodies in meat juice samples taken at slaughter, expressed as an ELISA OD-value. Ascaris infection was measured as the presence of white spots in livers detected at slaughter. Data were collected in Denmark in 2001, comprising 128.316 finishers. There was a significant qualitative association between presence of Salmonella antibodies and presence of liver spots at herd level. In contrast, no significant quantitative association at herd level was found. Pigs with liver spots had lower antibody levels against Salmonella compared with pigs without white spots. However, despite the significant association between Salmonella and Ascaris at herd level, its causality remains to be determined.
Introduction:
In Denmark, occurrence of Salmonella enterica infections in finisher pigs is monitored by serological surveillance (Mousing et al., 1997) . Herds with a high number of seropositive pigs are encouraged to implement intervention measures that will reduce Salmonella prevalence in the herd. One of the factors that have been suggested to influence Salmonella prevalence in infected herds, and therefore may be considered in an on-farm reduction strategy, is co-infection with parasitic nematodes.
An experimental study has shown a significant interaction between Salmonella enterica and the nodular worm of pigs, Oesophagostomum spp. In this study, infection with worms enhanced and prolonged excretion of Salmonella in inoculated pigs (Steenhard et al., 2002) . The aim of the present study was to investigate a possible association between infection with Salmonella enterica and the most common parasitic roundworm of pigs in Denmark, Ascaris suum, at both herd and pig level.
Materials and Methods:
Post mortem data of individual pigs were obtained from the Danish Zoonosis Register and from meat inspection at 4 different abattoirs. Salmonella infection was measured by antibodies in meat juice samples taken at slaughter, expressed as an ELISA OD-value. Ascaris infection was measured as the presence of white spots in livers at slaughter. Qualitative and quantitative associations were investigated using Mantel-Haenszel (M-H) Chi-square analysis or multivariate regression, with correction for seasonality, abattoir and herd size. 
Results and Discussion
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antibodies and presence of liver white spots at herd level (see Table 1 ). However, this analysis does not indicate whether Salmonella influences Ascaris prevalence or vice versa. In addition, the magnitude of the association is limited although significant, which can be ascribed to the large dataset used. In contrast, there was no association between the number of pigs seropositive for Salmonella and the number of pigs with liver white spots. There was no significant interaction of the data with abattoir or season. Pigs with antibodies against Salmonella had a reduced risk of having white spots in their livers (RR = 0.99, p<0.05). However, this Relative Risk is so close to 1 that the association probably has very little biological significance. Pigs with liver white spots had lower antibody levels against Salmonella compared with pigs without white spots (p<0.0001), but this association was only borderline significant (p<0.10) when only pigs that sero-reacted against Salmonella (OD>0) were included in the analysis. These results are shown in Table 2 . Again, the possibility that the large dataset used enables even minor differences to become significant, without much biological significance, cannot be excluded. 
Conclusion:
There was a significant qualitative association between presence of Salmonella antibodies and presence of liver spots at herd level. However, the causality of this relationship could not be determined in this study. Therefore it cannot be excluded that the observed associations can be explained by herd or management factors. The possibility of interaction between Salmonella enterica and Ascaris suum should be investigated under controlled conditions, e.g. in experimental inoculation studies.
